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The object of the present invention is to pro- 
vide a medium-strength corrosion-resistant alu- 
rainure alloy, particularly adapted for sheets, al- 
though not limited to the productioïi of sheets. 
This application is a .continuation-in-part of 
my .application filed October 2, 1943, Serial No. 
507,752, now Patent 2,454,312. By means of the 
present invention, an aluminum alloy composi- 
tion sheet may be provided which not only pos- 
sesses good corrosion resistance, but possesses a 
combflnation of mechanical properties which are 
not available fl other commercial alumflum 
alloys. 
My alloy is as follows : 
TABLE I 
Per cent 
Si .................................... 50- .90 
M ................................... 8- 1.2 
Mn ................................... 25- .75 
Al and impurities .................... Balance 
NoT.--When certain other metals are brought into the 
composition, as by scrap "impurities," if is preferred that 
he pro»ortions be controlled fo the fo]lowing: Fo, .6% 
max.; Cu, .05% max.: Cr, .25% max.; and that other 
"iml)urities" be controlled to .05% nax. each. 
As an exe.mple, a slab of the alloy may bé 
rolled flto a sheet of .04" and thon subjected 
fo a solution heat treatment af 920-980 ° F. for 
about 15-20 minutes, followed by quenching. 
The mechanical properties obtained will vary 
with the temperature employed for solution treat- 
ment as shown in Table II. 
TABLE ïI 
Mechanical properties on lô4" shee a]er solu- 
tion hvat reatment ]or I5 minutes a temlaera- 

Solution Temperature 

°F. 
920 ........................... 
940 ........................... 
970 ........................... 

TeasiIc Yicld -   
Strength, ] Strength, I oE+r++n 
Lbs. per Lbs. per ï.n 
sq. in. q'' I ":'- 
24 300 ii, 400 23. 5 
27 800  13,000 23. 0 

I0 
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flattened, stretched, side sheared and subjected 
to a precipitation heat treatment of about 18 
hours at 320 ° F. The mechanical properties ob- 
ta.ined after solution heat treatment and pre- 
cipitation heat treatment also vary with the 
temperatm'e employed for solution as shown in 
Table III. 
TABLE III 
Mechanical properties o] .06" sheet after solu- 
ble, on ang precipiation heat treatments 

NoTE:--Above mechauical propertie obtained 36 hours after solu- 
tion heat treatment. 
After solution heat treatment, my sheet may 
be quenched as in cold water, rolled level ,and 50 

Solution Temperature 

:F. 
920 ........................... 
940 ........................... 
970 ........................... 

Tensile 
StrengSh, 
Lbs..per 
sq. ID.. 

29,900 
33,600 
39,000 

Yield 
Strength, 
Lbs. per 
sq. in. 

24,800 
28,400 
35,200 

Per Cent 
Elongation 
ill 2 ' 

12, 0 
12, 0 
13, 0 

NOTE.--Sotution heat treatmont consisted of 15 miuutcs' soak at 
tempemture. Precipitationheattreatmenwas forlShoursat320 ° F. 
My alloy sheets obtain their strength through 
the said solution heat treatment and precipia- 
' tion heat treatment at elevated temperatures. 
Formed aircraft parts may be marie from the 
sheet, prior to heat solution and precipltation 
treatment, and these parts given solution heat 
treatment, say ai 935 ° F., followed by controlled, 
3o relatively slow, quenching, as a guard agahst 
distortion nd subseqent aging, say for 18 hours 
ai 320 ° F., or for 8 hours or for 6-i0 hours at 
340°-350 ° F. The solution heat treatment, 
quenchflug and .aging may vary in detafls from 
35 the examples giron. 
Maximum tensfle properties can be obtained 
upon precipitation heat treatment at any rime 
after solution treatment and quenching. Also, 
no consistent effect upon corrosion resistance has 
40 been noticed when precipitation heat treating ,at 
various periods aïter solution heat treatment. 
-- My product can be formed, hammered, rolled, 
or drawn, then solution and precipitation heat 
treated to develop maximum tensile properties 
45 h the "T" condition. Working of the sheet tan' 
also be carried out .at any time after solution 
heat treatment ollowed by precipitation heat 
treatment to develop maximum properties. 
My alloy possesses equally good corrosion re- 
sistance in all tempers, i. e., annealed, as rolled, 
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solution heat treated, and fully heat treated by 
both solution and precipitation treatments. The 
mechanical properties of fully heat treated sheet 
belote and after corrosion are shown in Table IV. 
TABLE IV 
Mechanical properfes of .064" sheet prior fo and 
afer corrosion 

Tensile 
Strength, 
Lbs./sq. in. 

Prior to Corrosion ........ 39, i00 
After Corrosion.. 39, i00 

Yield Percent 
Strength, Elong. 
Lbs./sq. in. in 2" 

31, 800 
31, 900 
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Summarizing, my alloy is not susceptible to 
intergranular corrosion when solution heat 
treated and artificially aged and possesses a cor- 
rosion resistance only slightly less than that of 
5 pure aluminum due to the proportion of mag- 
nesium to silicon and the presence of manga- 
nese. 
Having described my invention, what I claim 
and desire to secure by Letters Patent is as fol- 
10 lows: 
1. An aluminum base alloy composed substan- 
tially entirely of Si, above .50 and below .90%; 
14.0 Mg, .8-1.2% and Mn, .25-.75%; Fe, above .40 
14.3 and below .60% and the balance aluminum 
15 wherein the magnesium is combined with the 
silicon, leaving an excess oï at least 0.10 per cent 
excess silicon combined in the ïorm oï an 
A1--Fe--NIn--Si constituent. 
2. An aluminum base alloy composed substan- 
tially entirely oï Si, above .50 and below .90%; 
NIg, .8-1.2% and Mn, .25-I/5%; Fe, above .40 and 
below .60% and the balance aluminum, any im- 
purity content that may be present containing 
not over Cu, .05%, Cr, .25%, other impurities 
.05% maximum each and wherein the mag- 
nesium is combined with the silicon, leaving an 
excess of at least 0.10 per cent excess silicon com- 
bined in the form of an AI--Fe--Mn--Si constit- 
uent. 
3. The alloy of claim 1 in the heat treated 
state produced by heating the said alloy to about 
920-980 ° F. for about 15-20 minutes, quenched 
in cold water, and then subjected to a precipi- 
ration heat treatment of about 18 hours at about 
320 ° F. 
4. The alloy of claire 2 in the heat treated 
state produced by heating the said alloy to about 
920-980 ° F. ïor about 15-20 minutes, quenched 
in cold water and then subjected to a precipita- 
40 tion heat treatment of about 6-10 hours ai 340- 
350 ° F. 
THOMAS L. FIITZLEN. 

FOOTNOTES 
1. Crrosion consisted of a 6-hour immersion in a solution of: 
57 grains of sodium chloride 
10 ml. of 30% hydrogen peroxide 
Balance of liter--distflled water. 
Specimens were cleaned prior to corrosion by immcrsion foi" 1 rein. 20 
at 95 degrees C. in: 
50 ml. of concentrated nitric acid (70%) 
50 ml. of hydrofluoric acid (48%) 
Balance of liter--distilled water. 
After cleaning, specimens were rinsed in distflled watcr, immcrscd 
one minute in concentrated nitrio acid, rinsed in distillcd water and 
dried. 
After corrosion, spccimens wcre'cleaned by immersion in 70% 25 
nitric acid, rinsed in distflled water and dried by air and dcssiction. 
2. All of above specimens exhibited pitting type of attack only 
upon microscopic examintion. 
3. Corrosion crried out af constant tcmperaturc of 75 degrees P. 
The corrosion test applied may be compared 
roughly to 2 to 4 years' exposure to salt air, or 30 
ocean salt spray mist. 
In my alloy, 1.00% magnesium is combined 
with approximately 0.6% silicon to form mag- 
nesium-silicide. This leaves an excess of about 
0.10% silicon over and above that required to 35 
form magnesium-silicide; this silicon combines 
with the iron at a ratio of about 1 part of silicon 
to four parts of iron, and since manganese com- 
bines with iron with the same propensity as sili- 
con, a constituent AI--Fe--Mn--Si is formed. 
All of the silicon present in the R301 cladding 
alloy will be either a magnesium-silicide (Mg2Si) 
or AI--Fe--Mn---Si constituent. This alloy is 
not susceptible to intergranular corrosion when 
solution heat treated and artificially aged, as 45 
borne out by ntunerous corrosion tests in salt 
spray and in the standard salt-hydrogen per- 
oxide solution. 
The manganese combines with the iron and 
silicon to form A1--Fe---Mn--Si constituent 
thereby imparting a superior resistance to pit- 
ring corrosion. It also increases the hardness 
and toughness as well as imparting a grain re- 
fining effect. 
The iron content in my alloy runs between 55 
0.40 percent and 0.60 percent (maximum). 
Since there is about 0.10 silicon to satisfy about 
0.40 percent iron, and since it requires about 2 
parts of manganese to combine with 1 part of 
iron, at least 0.25 percent manganese is required, c0 
and 0.50 percent is preferred, to take care of pos- 
sible variations in magnesium, silicon and iron. 
The upper limit of 0.75 percent was selected in 
order not to increase fabricating difficulties of 
this alloy. 
It was also round that manganese tended to 
increase the potential (electronegatively) of the 
alloy. 
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